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ate the prevalence of ﬂuoroquinolones resistant TB and its
olecular characterization in rural areas of eastern China.
Methods: Deqing and Guanyun, two rural Chinese coun-
ies in neighboring provinces (zhejiang and Jiangsu), were
elected as the ﬁeld site, where 164 and 187 isolates were
ollected from the pulmonary TB patients registered in local
B dispensaries during 2004/2005. The susceptibility to 1st
ine anti-TB drug and Fluoroquinolones was determined by
he proportion methods. IS6110 restricted fragment poly-
orphism (RFLP) was performed for genotyping and DNA
equencing on hotspot region of gyrA gene was performed
s well.
Results: Fluoroquinolones resistance was detected in 31
f 351 isolates including 24(6.8%), 11(3.1%) and 10(2.8%)
esistant to ciproﬂoxacin, oﬂoxacin and levoﬂoxacin respec-
ively. Fluoroquinolones resistance was equally distributed
n MDR-TB(15.8% and 11.8%), other combination(8.5% and
.1%) and 1st line drug susceptible group(6.3% and 7.7%)
oth in Deqing and Guanyun. And the similar proportion of
uoroquinolones resistance has also been observed in groups
f subjects with different social-demographic, clinical and
acteriological features. Mutations in the quinolone resis-
ance determining regions (QRDRs) of gyrA were found in 17
f 31 ﬂuoroquinolones resistant isolates in codon 94(45.2%),
0(12.9%) and 74(3.2%). IS6110-RFLP identiﬁed 2 clusters
ithin ﬂuoroquinolones resistant isolates and 3 clusters
omposed by both ﬂuoroquinolones resistant isolates and
uoroquinolones susceptible isolates. The geographic distri-
ution of the ﬂuoroquinolones resistant TB patients noted
heir mainly distributed in central town areas of rural coun-
ies both in two counties, with 6(42.9%) from Deqing and
(47.1%) from Guanyun respectively.
Conclusion: Fluoroquinolones resistance has emerged in
.TB circulating in rural China and mainly related to the
utation in QRDR region of gyrA. The selective growth of
uoroquinolones resistant strain might be the main cause
or the epidemic of ﬂuoroquinolones resistant TB in rural
hina. And the TB patients from central town areas deserve
he special concern for the development of ﬂuoroquinolones
esistance.
oi:10.1016/j.ijid.2010.02.2165
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sefulness of PCR in the differential diagnosis of tubercu-
osis in parafﬁn embedded tissues
. Montenegro1, C. Delgado1, S. Pineda2, M. Pinilla1,∗, D.
uinez1, M. Garrido1, C. Cabezas3, F. Mucientes1
Universidad de Concepcion, Concepcion, Chile
Hospital Guillermo Grant Benavente, Concepcion, Chile
Hospital Guillermo Grant Benavente, Concepcion, Chile
Background: Conﬁrmation of differential diagnosis of
ycobacterium tuberculosis (MTB) is important on the ﬁnd-
ng of granulomatous inﬂammation that may or may not be
ssociated with infectious agents. Conventional microbio-
ogical methods are suboptimal for samples formalin-ﬁxed
nd parafﬁn-embedded (FFPE) for histological analysis. The
sefulness of PCR for the diagnosis of MTB have been demon-
trated with fresh samples, but still requires validation for
FPE. The aim of this study was to compare the diagnos-
c
t
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ic efﬁcacy of a nested IS6110 PCR for MTB in FFPE and its
orrelation with histopathology ﬁnding and auramine/Ziehl-
eelsen stains.
Methods: We analyzed 110 FFPE (44 lymph nodes, 12
kin, 10 pleura, 10 lung, 5 breast, 4 intestine and 21
ther tissues (brain, prostate, uterus, bone marrow, kid-
ey, synovial ﬂuid, larynx, mouth, appendix, among others).
FPE Histologic Groups. According to histologic diagnostic
f granulomatous lesion. 1. Granuloma with caseous necro-
is (n = 52); 2. Granuloma without caseous necrosis (n = 25);
.Granuloma tuberculoid-sarcoidal (n = 9); 4. Suppurative
ranuloma (n = 7); 5.Foreign body granuloma/chronic non-
peciﬁc inﬂammation (n = 17). FFEP Processing. 2-5 sections
f 5m of identiﬁed lesion were deparafﬁnized, rehydrated
nd digested with proteinase K and DNA extracted with
Qiagen-Puregene commercial kit following manufacturer
nstructions. Quality of DNA was assessed by ampliﬁcation of
110 bp beta globin segment. Only FFPE beta globin positive
amples were utilized for analysis. Nested IS6110 PCR. Outer
nd inner primers were utilized to amplyfy a 123 bp segment
f IS6110 repetitive insertion of MTB complex genome.
Results: Sensitivities of PCR versus staining for MTB
or FFPE were: for granulomas with caseous necrosis, PCR
7.6%, auramine/ZN 19%. For granulomas without caseous
ecrosis: PCR 24.%, auramine/ZN 12.5%. No positives were
ound in the other histologic groups for PCR and stains.
linical validity for PCR was estimated considering as most
robable TB granulomas with caseous necrosis and those
ositive for stains. PCR had: 62% sensitivity, 93% speciﬁcity,
8% positive predictive value and 70% negative predictive
alue.
Conclusion: PCR is a useful complementary technique
or diagnosing MTB in FFPE, with sensitivity and speciﬁcity
onsiderably greater than auramine/ZN. Nested IS6110 PCR
ncreased the accuracy of histological diagnoses associated
ith granulomatous tissue response.
oi:10.1016/j.ijid.2010.02.2166
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eneticdiversity and population structure of M. tubercu-
osis strains circulating in Central Russia
. Shemyakin ∗, V.N. Stepanshina
Applied Microbiology and Biotechnology, Obolensk, Russian
ederation
Background: All of 1200 collected strains with a unique
poligotype (57 of a total 72 spoligotypes) were included
nto the sample. Among the strains with shared spoligotypes,
wo to eight epidemiologically unlinked strains were cho-
en for analysis. The resulting panel of 107 strains should
e representative of the diversity of M. tuberculosis strains
irculating in the Central region of Russian Federation.
Methods: The genetic relatedness of the isolates in
he sample was assessed using ﬁve genotyping methods:
S6110-RFLP, spoligotyping, MIRU-VNTR typing, SNP-based
dentiﬁcation of principal genetic groups, PGGs, and SNP
lustered groups.
Results: Members of 4 from 6 SCG were identiﬁed in
he study sample. SCG6/PGG3 strains formed two groups.
ccording to the IS6110 ﬁngerprint patterns, SCG3/PGG2
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tuberculosis disease. Additional studies are needed to fur-
ther assess the utility of the QuantiFERON-TB In-Tube test in
the children with high risks of exposure to M tuberculosis.
doi:10.1016/j.ijid.2010.02.216914th International Congress on Infectious Diseases (ICID) Abs
was divided on at least 5 groups, including Haarlem strains
and all strains with low IS6110 copy number. MIRU copy num-
ber was identiﬁed in 12 microsatellite loci. A total of 58
distinct proﬁles were recognized with 38 unique proﬁles and
20 clusters comprising from 2 to 23 isolates. Phospholipases
C (PLC), have been shown to be involved in M. tuberculo-
sis virulence. In this study, we analyzed the frequency of
IS6110 insertions into the phospholipase C operon (plcABC
genes) among clinical isolates of M. tuberculosis from Cen-
tral Russia. Of the 107 isolates analyzed, 47 contained an
IS6110 insertion. In 45 of the 47 isolates, the IS6110 element
was inserted at the same position and in the same orienta-
tion within the plcA gene as determined by sequencing. The
stable association of the Ins2 IS6110 insertion in the plcA
gene with the group supports the hypothesis of their clonal
expansion from the common progenitor. The MDR TB level
in previously treated patients in prison hospital approaches
to 100% and exceeds 50% among civilians. Rate of M tuber-
culosis strains resistant to RIF INH and KAN was extremely
high.
Conclusion: These data support the assumption that a
parental strain had been circulating in the environment for
a prolonged period of time and had been split into a num-
ber of variant strains after acquisition of resistance to many
antituberculosis drugs.
doi:10.1016/j.ijid.2010.02.2167
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Evaluation of IS6110 PCR, BACTEC and conventional meth-
ods in rapid diagnosis of extra pulmonary tuberculosis
cases attending two tertiary care hospitals in North India
A.K. Maurya1,∗, V. Nag2, S. Kant1, R.A.S. Kushwaha1, M.K.
Rana3, W. Rahman4, T. Dhole4
1 C.S.M Medical University UP, Lucknow (Erstwhile King
George Medical College), Lucknow, Uttar Pradesh, India
2 Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow, UP, India
3 Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow, India
4 Sanjay Gandhi Postgradute Insistute of Medical Sciences,
Lucknow, India
Background: In developing countries the diagnosis of
extra pulmonary tuberculosis (EPTB) with conventional diag-
nostic tools is a major challenge. EPTB encounters many
problems like pauci-bacillary nature, inadequate sample
volume. All the limitations reﬂect in the poor contribution of
conventional bacteriological technique in the establishment
of diagnosis of EPTB. The objective was to evaluate IS6110
PCR for detection of Mycobacterium tuberculosis complex
for diagnosis of Extra Pulmonary Tuberculosis cases attend-
ing tertiary care hospitals.
Setting: Department of Pulmonary Medicine, C.S.M Med-
ical University, Lucknow (Erstwhile King George Medical
University) and Department of Microbiology, Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, India.Methods: Specimens from sixty clinically suspected cases
of EPTB were processed for Mycobacteria by conventional
and BACTEC culture for M. tuberculosis complex. All the
samples were also processed for PCR ampliﬁcation withts e307
rimers targeting 123 bp fragment of insertion element
S6110 of M. tuberculosis complex.
Results: Out of 60 cases, 47 (79%) were newly diagnosed;
3 (21%) cases were previous treated cases. Forty ﬁve (75%)
ere male and ﬁfteen were (25%) female. 11/60 (18.3%)
ere positive for AFB by ZN staining. BACTEC culture was
ositive in 23/60 (38.8%) and IS6110 PCR was positive in
7/60 (61.6%) cases.
Conclusion: IS6110 PCR can be highly useful in establish-
ent of diagnosis of EPTB.
oi:10.1016/j.ijid.2010.02.2168
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iagnosis of latent tuberculosis infection by using the
uantiFERON-TB Gold in-tube test in children whose
ousehold contact has contagious pulmonary tuberculosis
isease
. Lee ∗, N. Kim, J. Kim
CHA Bundang Medical Center, Seongnam, Korea, Republic
f
Background: The QuantiFERON-TB Gold In-Tube test
Cellestis, Carnegie Victoria, Australia) was approved for the
iagnosis of latent tuberculosis infection. Although it has
een shown to be sensitive and speciﬁc in adults, limited
ata are available on its performance in children.
Methods: This was a case-control study of BCG-
accinated children younger than 15 years of age in
eongnam, South Korea. We compared tuberculin skin test
nd QuantiFERON-TB In-Tube test results in children who
ad exposed to household with contagious pulmonary tuber-
ulosis disease within the past 3 months. Controls with
o known exposure history for Mycobacterium tuberculosis
ere matched in a 1:1 ratio to cases according to age and
ender.
Results: Among the 27 children with a history of expo-
ure to a household with contagious pulmonary tuberculosis
isease, 21 (78%) had positive results for the tuber-
ulin skin test, whereas 8 (30%) had positive results for
he QuantiFERON-TB In-Tube test. Among the 27 chil-
ren with no known exposure history for M tuberculosis,
one had positive results for both tuberculin skin test and
uantiFERON-TB In-Tube test. There was moderate concor-
ance between tuberculin skin test and QuantiFERON-TB
n-Tube test results ( = 0.43).
Conclusion: The QuantiFERON-TB In-Tube test is a spe-
iﬁc test for diagnosis of latent tuberculosis infection in
hildren whose household contact has contagious pulmonary
